Two new oribatid mites of the family Damaeidae are described from Hokkaido, north of Japan under the names of Dyobelba kushiroensis sp. nov. and Epidamaeus fortisensillus sp. nov. D. kushiroensis is related to Dyobelba carolinensis (Banks, 1947) in having the same setal formulae of legs except for the setal number of trochanter IV, but the former is distinguishable from the latter mainly by the absence of propodolateral and ventral tubercles. E. fortisensillus is related to its congeners which have the combination of the following characters: almost straight or somewhat isodiametric sensilli with dense barbs, knife-like notogastral setae, and the setal formula (famulus and solenidion not included) of tarsai I-IV: 20-18-18-15. E. fortisensillus differs, however, from them mainly in the presence of ventromedial tubercles, different size of body, and the shape of interlamellar setae.
INTRODUCTION
In the course of faunal and ecological study on the oribatid mites of the Kushiro Wetland, Damaeus ainu was described as a new species in our previous paper (Enami and Aoki, 1998) . Two more damaeid species collected from the wetland are found to be new to science, and are described here under the name of Dyobelba kushiroensis sp. nov. and Epidamaeus fortisensillus sp. nov. The genus Dyobelba is recorded from Japan for the first time.
Genus Dyobelba Norton, 1979 Dyobelba kushiroensis sp. nov.
[Japanese name: Kushiro-juzudani] (Figs. 1-3)
Type series. Holotype (NSMT-Ac 11198): Male, low moor, Touro in the Kushiro Wetland, Hokkaido, 26-VI-1996, J. Aoki and Y. Suma; 1 paratype (NSMT-Ac 11199): male, the same data as holotype; 4 paratypes (NSMT-Ac 11200-11203): 2 males and 2 females, Kirakotan in the Kushiro Wetland, Hokkaido, 11-XII-1995, J. Aoki and Y. Suma. The type series is preserved in the collection of Department of Zoology, National Science Museum, Tokyo.
Measurements. Ventral length (from rostral tip to posterior end of ventral plate): female 599-643 µm (av. 621 µm, n=2); male 592-630 µm (av. 617 µm, n=4). Notogastral width: female 410-441 µm (av. 426 µm); male 371-447 µm (av. 397 µm). Sex of mites was deter mined by the genital organ.
Prodorsum ( Fig. 1-A) . Width at level of acetabulum II 0.68×notogastral width. Propodo lateral apophysis (p) absent, although anterolateral outer wall of acetabulum II slightly convex ( Fig. 1-B) . Tubercles Ba very small, triangular, directed posterolaterad, occasionally hidden by anterior end of notogaster in dorsal view. Tubercles D and Bp absent. Rostral seta (ro) (about 85 µm) and lamellar seta (le) (about 108 µm) attenuate, curved anteriad; ro smooth; le barbed distinctly ( Fig. 2-A) . Interlamellar seta (in) smooth, relatively short (about 24 µm), blunt at tip, exobothridial seta (ex) smooth, attenuate, short (about 21 µm). Sensillus (ss) very long (about 320 µm), smooth throughout the length, flagellate, often broken at tip. Notogaster. Slightly ovate in dorsal view* 1 , about 1.1 times longer than broad. Spinae adnatae (sa) minute, about 10 µm in length, curved anteromediad, with mutual distance about 2.3 times greater than that of tubercles Ba, approximately equal to that of notogastral setae lm. Notogastral setae tapering, with many small barbs; setae of c-and l-series almost equal in length (about 56-62 µm), slightly longer than setae of h-series (about 41-51 µm). Mutual distance of setae lm and that of setae lp the widest, approximately 2.2 times greater than that of the narrowest setae c 1 . Pseudanal setae (ps-series) tapered, almost equal in length (about 41 µm); ps 1 and ps 2 with some barbs, ps 3 smooth. Latero-opisthosomal gland (gla) located posterior to the level of setae lm. Ventral region ( Fig. 1-C ). Parastigmatic enantiophyses well developed: tubercle Sa trun cated, directed posterolaterad; Sp truncated or shallowly bilobate terminally. Discidium (di) somewhat triangular, rounded terminally. Coxisternal setation 3-1-3-4. All ventral setae smooth. As shown in Fig. 1 -D, aggenital seta (ag) located rather posteromedially, in front of adanal fissure (iad), at the level between the posterior margin of genital aperture and the anterior one of anal aperture, relatively longer than adanal setae (ad 1-3 ). Genital setae g 1 , g 2 , g 3 and g 6 arranged in an almost straight line; g 4 inserted on the median part of genital plate, nearly at the level of g 3 ; g 5 situated posterior to g 4 , at the level between g 3 and g 6 ; seta g 1 relatively longer than the others ( Fig. 1-E) .
Legs (Fig. 3) . Relative length of legs I-IV: I (1.00), II (0.82), III (1.01) and IV (1.37). Leg IV approximately 1.2 times as long as ventral length of body. Genual solenidia σ of legs I-III coupled each with a respective seta d; tibial solenidia φ of legs II and III coupled each with a seta d. Tibial solenidion φ 1 on leg I about three times as long as φ 2. Setal formulae (famulus included, the number of solenidia in parentheses) from trochanter to tarsus: leg I 1-7-4(1)-4(2)-20(2); leg II 1-6-4(1)-5(1)-17(2); leg III 2-4-3(1)-4(1)-17; leg IV 2-4-3-3(1)-14.
Remarks. The genus Dyobelba was proposed by Norton (1979) . As far as we know, five species were nominated for this genus; three species from North America, one from South America, and one from China and Mongolia. Leg chaetotaxy of adult stage in the new species is equal to that of the type species, D. carolinensis (Banks, 1947) , except for the setal number on trochanter IV (one seta in D. carolinensis). The new species, however, is easily distinguishable from the latter by the absence of the propodolateral (p) and ventral (E2-and v-series) tubercles. The new species is also similar to D. reevesi Norton et Ryabinin, 1994 in the absence of the tubarcle p and the presence of relatively small spinae adnatae, but the former differs from the latter in the leg chaetotaxy, the position of notogastral setae ( in D. reevesi, the mutuarl distance of setal pairs more close together) and the shape of setae in and sensilli. Chinese and Mongolian species, D. biclavata Wang et Norton, 1993 differs from the D. kushiroensis in the epimeral setation (3-3-3-4 in D. biclavata) and the longer spinae adnatae.
Genus Epidamaeus Bulanova-Zachvatkina, 1957 Epidamaeus fortisensillus sp. nov.
[Japanese name: Kanabou-juzudani] (Figs. 4-6) Type series. Holotype (NSMT-Ac 11204): Male, Miyajima-misaki in the Kushiro Wetland, Hokkaido, 11-XII-1995, J. Aoki and Y. Suma; 3 paratypes (NSMT-Ac 11205 to 11207): 3 females, the same data as holotype. The type series is preserved in the collection of Department of Zoology, National Science Museum, Tokyo.
Measurements. Ventral length: female 560-584 µm (av. 572 µm, n=3); holotype male 556 µm. Notogastral width: female 400-424 µm (av. 409 µm); holotype male 356 µm.
Prodorsum (Fig. 4-A) . Width at level of acetabulum II 0.73×notogastral width. Propodo lateral apophysis (p) absent. Tubercles Ba and Bp present; Ba evenly rounded, sometimes truncate, Bp evenly rounded (Fig. 5-I ). Setae ro and le attenuate, curved anteriad; le (about 133 µm) inconspicuously barbed, longer and thicker than ro (about 99 µm) (Figs. 5-A & B) . Seta in short (about 49 µm), with small barbs on distal half, blunt at tip (Fig. 5-C) . Seta ex (about 72 µm) attenuate, barbed along most of length (Fig. 5-D) . Sensillus (ss) about 166 µm long, isodiametric and bare for proximal three fifth, heavily barbed and expanded gradually toward rounded tip or not expanded but slightly greater isodiametric than proximal part (Figs. 5-E and F). Coxal gland* 2 ("z" in Fig. 5-H ) opened in lateral region of podosoma, relatively easily recognized in light microscopic investigation.
Notogaster (Fig. 4-B) . Slightly elliptical in dorsal aspect, 1.2 times longer than wide, but almost ovate when in viewed perpendicular to circumgastric suture. Spinae adnatae (sa) * 2 This organ was mistaken for the humeral organ in our previous paper (Enami & Aoki, 1998) . It was our mistake, and it is corrected here. developed, about 65 µm in length, projected anteriad, triangular, but not sharply pointed at tip (Fig. 5-G) . Mutual distance of pair sa nearly equal to or slightly less than that of tubercles Ba and that of Bp. All notogastral setae, except for pseudanal-series, knife-like in shape; seta c 1 (about 87 µm) directed anteriorly, shorter than c 2 (about 103 µm), setae l-series, h 3 and h 2 approximately equal in length (about 67-77 µm); h 1 relatively short (about 54 µm). Mutual distance of setae lp widest among those of pairs c-, l-and h-series, approximately 5.6 times that of setae c 1 . Pseudanal setae (ps-series) attenuate, about 82-108 µm in length, ps 1 and ps 2 inconspicuously barbed, ps 3 smooth. Latero-opisthosomal gland (gla) located postero lateral to seta h 3 in dorsal aspect. Ventral region (Fig. 4-C) . Parastigmatic enantiophyses well developed; tubercle Sa long, subtriangular, slightly curved anteriorly, with bluntly pointed tip; Sp short, evenly rounded or somewhat triangular. Discidium (di) very narrow, slightly curved posteriorly. Ventrome dial enantiophyses (VMa and VMp) found anterior to genital valves; VMa hemicircular, projected posteriorly, evenly rounded; VMp formed from two small chitinous ridges. Coxis ternal setation usually 3-1-3-4, but an additional seta abnormally present between seta 3b and 3c on the left side of holotype specimen (Fig. 4-C) . Seta 1a, 2a and 3a short, almost smooth, the other ventral setae with barbs. Genital and anal setae with minute barbs, slightly thinner than epimeral setae. Aggenital seta (ag) situated anterior to the level, or on the same level of the posterior margin of genital aperture. Mutual distance of setae ag approximately equal to that of ad 3 . Adanal fissure (iad) located relatively close to anal aperture. Legs (Fig. 6 ). Relative length of legs I-IV: I (1.00), II (0.83), III (0.97) and IV (1.19). Leg IV approximately 1.5 times as long as ventral length of body. Genual solenidia σ of legs I-III coupled each with a respective seta d; tibial solenidia φ of legs I-IV solitary. Tibial solenidion φ 1 on leg I about three times as long as φ 2 . Setal formulae (famulus included, the number of solenidia in parentheses) from trochanter to tarsus: leg I 1-7-4(1)-4(2)-21(2); leg II 1-6-4(1)-4(1)-18(2); leg III 2-4-3(1)-3(1)-18; leg IV 1-4-3-3(1)-15.
Remarks. Epidamaeus tritylos Behan-Pelletier et Norton,1983 and E. fortispinosus Hammer, 1967 were described from both sides of the Beling Strait. These two species resemble the new species in the combination of the following characters; almost straight or somewhat isodiametric sensilli with dense barbs, knife-like notogastral setae and setal formula (famulus and solenidion not included) of tarsi I-IV: 20-18-18-15 (the detail of E. fortispinosus was based on the redescription by Behan-Pelletier and Norton (1983) . In comparison with the new species, however, three pairs of prodorsal tubercles and no ventromedial tubercles is found in E. tritylos, and the interlamellar setae are stronger and the body size is longer in E. fortispinosus. In addition, sensilli of the both species are rather isodiametric but slightly tapering towards the tip (in the new species, sensilli is never tapering towards the tip). The combination of characters mentioned above are found in the three Japanese congeneric species; E. bicillum Fujikawa et Fujita, 1985 , E. variabilis* 3 Fujikawa et Fujita, 1985 and E. oharensis Enami, 1992 . Among the three species E. variabilis is most similar to the new species, but it differs from the latter in the absence of ventromedial tubercles, the smaller body size* 4 and the setae on legs more conspicuously barbed. E. bacillum is distinguishable from the new species by the shape of interlamellar setae ( in E. bacillum, the setae in is well developed, almost equal in length and thickness to the sensilli). The sensilli of E. oharensis is somewhat tapering towards the tip and its notogastral setae c 1 are longer than setae c 2 (in the new species, c 1 shorter than c 2 ).
